however, continues subject to nasal influences by reason of the extension of the nasal mucosa throughout each sinus.
A clear view of the intimacy of this anatomic association is shown in the illustrations herewith presented. Fig. 1 * shows the bone relations of the sinuses to the orbit, the thin bone of the orbital wall of the sinuses being removed. Fig.: 2 shows the bone relations of the frontal sinus to the orbits. In Fig. 3 the bone has been cut away, leaving the muCOsa intact, showing how extensive and intimate is its relation to the orbital contents. The frontal. ethmoid, sphenoid and maxillary sinuses are readily recognized. Figs. 4 and .5 show this relation in coronal section, the first at the opening of the maxillary sinus into the nose, the second just anterior to the sphenoid sinus.
Of the dissections of the optic nerve and paranasal sinuses made by Loeb, that shown in Fig. 6 is presented as exhibiting the course of the nerve along the sinuses whose mucosa has been left intact.
The mere propinquity of the eye to these sinuses with their extensive mucosal covering would speak for an association of pathologic conditions both frequent and important, even if specific details were not at hanel. The extension of this mucosa by continuity to the conjunctiva through the lacrimal passages adds another concrete fattor to this association.
Dehiscences in bone walls,as pointed out by Zuckerkandl, ()nodi and others, bring the p~~t1ologic process closer to the seat of complications. This is still further mani fest in the unusual relations sometimes present between the optic nerve and the sphenoid and the ethmoid, as shown by the same authors, and the fact brought out by Loeb, that sometimes the orifice of the sphenoid sinus lies at or above the level of the optic nerve and that, in t\\O out of thirty instances of heads studiee!, the course of the nerve was along the outer wall of the posterior ethmoid cell which had replaced the sphenoid. lOnder usual circumstances. the nearest and only point of relation to the optic nerve is the superior posteroexternal angle "This and the succeeding illustrations are reproduced. by permission, from Loeb's "Operative Surgery of the Nose, Throat and But there are other relations quite as important if not as intimate from the standpoint of contiguity. This pertains more especially to the nerves and vessels.
The ophthalmic artery gives off the ethmoid arteries which supply the ethmoid cells and a large portion of the upper part of the nasal cavity. Still more important are the ethmoid veins which empty into superior and inferior ophthalmic veins.
In addition, the extensive anastomosis still further accentuates the vascular influence. Of the nasal and ocular lymphatics, little so far has been determined, but there is manifestly quite as intimate an association as exists in the vascular supply.
The nerve distribution is no less convincing. There are two factors in this connection. In the first place, two branches of the supraorbital supply a large portion of the nasal mucosa, the branches of the posterior ethmoidal being distributed to the sphenoid sinus and posterior ethmoidal cells, those of the anterior ethmoidal to the septum, roof, middle turbinate and anterior portion of the inferior turbinate. Anastomotil' branches add to the connection between the oculoorbital and the nasal nerve supply.
In the second place, the nerve relations of the sphenoid sinus, as studied by Sluder, constitute the means by which ocular symptoms may follow disease of this sinus.
Of the anatomic relations of the ear and eye, there is little to be said. The sixth nerve, however, may become affected by pressure at the apex of the petrous pyramid through a localized leptomeningitis incident to an acute suppurative otitis media.
The pharynx and larynx have no close anatomic relations with the eye except perhaps through Meckel's ganglion. which sends branches to the pharynx as well as the eye and nOse. Autopsy evidence of the pathologic relation between the ear, nose and throat and the eye is unfortunately slight. 'Where autopsies have been performed the process was found so extensive that little could be ascertained as to the ongm of the trouble. Autopsies upon those dying of intercurrent disease in the presence of one of these conditions are rare, and when they have been performed little evidence has been uncovered.
However, we are fl.-ot altogether without knowledge in this regard, as operative procedures have given some information, and' inference and comparison with allied processes are of some value.
Except in malignant disease, tuberculosis, syphilis, etc., the nose, throat and ear are the original seat of the pathogenic process which brings them into relation with the eye. A malignant disease may extend from the orbit to the nose or vice versa. Tuberculosis, syphilis and diphtheria may appear either simultaneously in the eye and nose. or they may appear first in either organ.
So far little has been developed to show that any special bacterial invasion of the nose or accessory sinuses has any predilection for the eye, other than that acute virulent processes affecting the sinuses are more prone to result in orbital abscess. At any rate, with the possible exception of the work of Dewatripont upon the bacterial causes of disease of the nasolacrimal passageways, investigations have not been successful in differentiating the various types of bacteria with reference to their influence on any special oculoorbital disease of nasal and paranasal origin.
The means by which the disease process may extend from the nose, throat and ear to the eye may be summarized as follows:
1. By extension along the mucosa. This applies more especially to processes involving the nasolacrimal tract and the conjunctiva.
2. By pressure, as when the orbital wall is invaded by a mucocele or other process which bulges out the sinus wall.
3. By extension through dehiscences, mainly in the production of oti:lital cellulitis and abscess. 4. By destructio(1 or necrosis of the boundary walls. Autopsies have shown that orbital abscess may originate in this way. 5. By periQ,$utis of the sinus wall, by direct invasion or through the mm¢ vascular system.
6. By the~sclilar and lymphatic systems. This group includes three 'divisions: 7R H.\NAO W. LOEI1 AND :\lEYER WIE:-<J<;R. a. Cases of frank thrombophlebitis of the cavernous smus, the ophthalmic vein and other vessels. b. Those due to obstruction of the circulation. such as edema of the eyelids, chemosis, exophthalmus, etc. Conditions such as swelling of the papilla and optic neuritis associated with blindness almost miraculously and instantly relieved by intra" nasal operation are probably of vascular origin, comparable to edema glottidis occurring in connection with a severe infection of near-by tissues.
c. Those in which the vessels are merely the transmitting agent. The first two divisions of this interesting group of cases have been pathogenically faily well established. The third has the same basis as that which pertains to the origin of polyarthritis. endocarditis and nephritis from remote foci. Iritis comes under this class. For years. it has been known that iritis is usually associated with syphilis or rheumatism, but only recently has the tonsil relation of polyarthritis been applied to iritis.
The lymphatic system has been included with the Yascular system in spite of our lack of knoweldge of the lymphatics of the eye ane! nose, for the reason that the lymph flow is so closely associated with the vascular circulation and because of the behavior of lymphatic absorption elsewhere in the body.
7. By the nervous system. Of these we have two classes:
a. Cases due to pressure, extraneous or from inflammation within the nerve sheath and trophic disturbances. These include optic neuritis, with its sequela~, optic atrophy, paralysis of the ocular muscles, blepharospasm, paralysis of accommodation. Paralysis of the abducens may result from a localized meningitis occurring in connection with a suppurative otitis media. b. Cases in which the nervous relation is more or less indefinite or obscure. This has reference to those \vhich for \\'ant of better pathogenic understanding are termed functional, reflex, etc. \Vith the increase of our knowledge of pathology, this group is likely to shrink more ancl more lw its replacement to other gronps. l:ORDERL.\:\j) OF O'!'OL,\RY:\GOr,OGY ;\:\D OPHTH.\L"IOLOGY. 79 III.-THI<; .\iOS}:. l'IIRO.\T .\I'D E.\R REL.\TIO.\iS.
The paranasal sinuses are the dominating influence in the more serious oculoorbital conditions of nasal origin, yet a deflected septum or a hypertrophied middle turbinate which obstructs any of the sinus orifices may be of etiologic significance. These conditions may be responsible for a number of minor affections such as conjunctivitis of various types. inflammatory and obstructive conditions of the lacrimal passageways. and slight deficiencies in vision. Dewatripont, who has made an extensive stud.v of the diseases of the nasolacrimal passageways, agrees with the statement made bv Kuhnt that lJS per cent of the cases have a nasal origin. :\I~gitot studied 100 cases of keratoconjunctivitis in an ophthalmic center and found 9S per cent suffering from nasal lesions as follows:
1. Acute rhinitis, followed by coryza with or without hypertrophy, 30 per cent. 7 Atrophic rhinitis with or without ozena, 5 per cent. 3. Tertiary syphilis of the nose, 7 per cent. 4. Maxillary or frontal sinusitis, acute or chronic. 13 per cent.
5. :\1ucous polypi often compressing the nasolacrimal canal, 3 per cent.
6. Septum deviations with large spurs, comprising the inferior meatus, 25 per cent.
7. Stenosis of the inferior meatus by approximation of the inferior against the lateral waH of the nasal fossa, 15 per cent.
8. Cicatricial lesions of the inferior meatus resulting from resection of the anterior portion of the internal wall of the maxillary sinus in the course of a radical cure of the disease.
:\10st of the eye complications connected with the nose result from acute or chronic suppuration of the paranasal sinuses. but some of the more interesting ones may follow acute inflammatory processes with little or no pus. The more serious complications usually occur in connection with a closed empyema. And yet, there does not seem to be a clear line of demarcation between the effects of any of these lesions on the variet\·. severity or duration of the resulting complications.
\Yhile most of the sequelae may result from lesions of any of the sinuses, each sinus seems to have a fairly well established adherence to certain of these complications. They are as follows: 1. Ethmoid Cells: Swellmg of the inner angle of the upper eyelid. orbital cellulitis and abscess, exophthalmus, diplopia, visual deficiencies, disease of the nasolacrimal passageways, iritis, vitreous opacities, papilledema, optic neuritis, optic atrophy.
.2. Sphenoid Sinus: Thrombosis of the cavernous sinus, optic neuritis, optic atrophy. paralysis of the third, fourth and sixth nerves.
3. Frontal Sinus: Proptosis from mucocele and suppuration, orbital cellulitis and abscess, edema of the lids, diplopia, conjunctivitis, iritis, corneal ulceration, vitreous opacities, optic neuritis and atrophy.
4. Maxillary Sinus: Edema of the lower lid, conjunctivitis, orbital cellulitis and abscess, optic neuritis and atrophy.
The ear influence is limited practically to abducens paralysis. However, no account is here taken of the interesting oculovestibular manifestations of nystagmus and of the retinal changes in the intracranial sequel<e of otitis media suppurativa. which form no part of this paper.
The tonsils have been found the focus of origin in iritis, iridokeratitis and iridocyclitis, which have heretofore been known to be associated with rheumatism. It will not be strange if other inflammatory conditions about the eye are found to be due to tonsil infection or to toxic processes originating 111 the tonsil.
The relation of phlyctenular keratitis to aclenoi ds seems to be generally accepted.
There are those who consider that the thickened patches in trachoma and in follicular pharyngitis bring tllem into association. but this is quite doubtful.
The eye conditions due to nose and throat lesions reported in the literature are astonishingly large, both in number and variety, in spite of the fact that the reporters have heretofore been mainly interested in the unusual and startling types. An analysis of these cases shows that the nose and throat are com-man factors, even making allowance for the enthusiasm of the observers. \Ve are convinced, however, that this enthusias'm is fully warranted by the facts.
The following summarizes our observations: 1. Pain. Cenerally speaking, the nose or the paranasal sinuses may be held accountable for pain in the eye or eyes. in the absence of any external ocular inflammatory signs, especially when it begins in the morning or upon awakening. The pain may be described a8 an eyeache, a pain between the eyes or in the temple. ( C sually one side.) This pain almost always disappears after the patient has been up for a while. or at least it is greatly alleviated, in contradistinction with eye pain produced by eye strain or intraocular disease, which always increases towards evening. The pain is also relievable by cocain applications to the nasal mucosa. It is often accompanied by a general redness of the bulbar conjunctiva, epiphora and more or less photophobia and dizziness.
2. Epiphora, Dacryocystitis, Stenosis of Duct, Fistula, Etc.: These long recognized and familiar signs of a nasal lesion are most frequently associated with a common cold or coryza. They may, however. be caused by a mechanical obstruction in the nasal cavitv: bv extension of the infection directlv into the nasal duct: 1;y e;tension of the infection indirectly-from an infected nose and by reflex irritation in the nose.
),lechanical obstruction of tears may be due to hyperplasia of the inferior turbinate or even the middle turbinate or of the mucosa immediately surrounding the valve of Hasner.
.\ case has been described by vViener in which the cause was a membrane stretched across the nasal opening of the nasal dnct, the mere splitting of which relieved the tearing.
Inflammation of the nasolacrimal passageways may result from ethmoid or frontal lesions by direct pressure or contact in fection, and this may sometimes occur in maxillary suppuration. Elschnig attributes SO per cent of the cases of dacryocystitis to an extension of an ethmoiditis.
3. Lids and (lrbit. Redness of the lid margins. acute or chronic blepharitis marginal is, slight edema or puffiness of the lids, dark circles under the eyes are common sequela: of !la.sal ohstruction or of inAammation of the nose or paranasaI S1l111ses.
Orbital cellulitis. phlegmon and abscess have long been understood to be generally of sinus origin. Even in children and infants this has been substantiated. although the small size and seemingly slight importance of the sinuses in children has been assumed sufficient to exclude them from consideration.
Birch-Hirschfeld cites statistics of 684 cases of orbital inflammation; he found 409, or 59.8 per cent, due to sinus infection. He believes this should be much higher, as in many cases the nose and sinuses were not taken into consideration. Furthermore, as Axenfeld has pointed out, the sinusitis may subside as the cellulitis progresses, particularly in cases following influenza.
Most of the orbital complications are due to frontal sinus inflammation; the ethmoid follows, then the sphenoid, and finally the maxillary is occasionally the cause. A frontal involvement is indicated in swelling limited to the upper lid with the eyeball pushed down and towards the temple with crossed diplopia and vertical deviation: ethmoiditis, in swelling at the inner canthus evenly divided between the two lids, with the globe pushed towards the temple, and crossed diplopia with no vertical deviation; and a sphenoid empyema, in swelling of the lower lid, a predisposition to chemosis in the lower quadrant of conjunctiva.
Emphysema of orbit or lids may be due to fracture of a portion of the nasal wall of the orbit, usually the ethmoid. It also occurs from inflammatory conditions. Collections of fetid gas with pus in the orbit have been found by GrandcJemont and Guyot to be of ethmoid origin.
Cases of blepharospasm have been reported in which relief was secured only when some accompayning nasal irritation was removed.
Exophthalrl1ic goiter with complete subsidence of the exophthalmos has been cured by nasal operation. On the other hand, the exophthalmus has also been reported as having immediately followed a nasal operation. The tonsil relations of goiter are now being studied by a number of investigators.
Thrombophlebitis of the ophthalmic plexus has been found as a complication ininfiammation of the posterior ethmoid or the sphenoid. Embolism of the arteria centralis retin<e and thrombosis of the central vein have been reported following sinusitis operations and paraffin injections for correcting nasal deformities. \Viener has seen a case of the embolism of the central artery of the retina occur immediately after injection of hard paraffin for cure of saddleback nose.
Paraffinomata of the lids have also occurred after injection of hard paraffin into the nose, causing partial or complete closure of the lids with more or less permanent defects. 4. Muscles. Abducens paralysis in connection with suppurative otitis media has already been considered.
Paralysis or paresis of the fourth, or one or more branches of the third nerve, is a common complication of orbital abscess or cellulitis due to sinusitis, and paralysis of the fourth frequently results from a Killian operation. These muscle paralyses have often been permanent, although they may be merely transitory. The asthenopia often observed in patients suffering from nasal affections can be ascribed to a fatigue of the accommodation branch of the third, without producing an actual paralysis of accommodation.
5. Conjunctiva and Cornea. Inflammation of the conjunctiva or cornea must not necessarily be set down as due to nasal inflammation merely because of concommitance, for they may both be complications of measles, pemphigus, tuberculosis or syphilis.
Various forms of conjunctivitis and keratoconjunctivitis, especially the phlyctenular variety, have been reported as being caused by nasal and sinus disease. Corneal ulcer and herpes of the cornea and lids have been relieved by treatment of the nose and sinus and the removal of tonsils and adenoids. \Ve have found that stubborn forms of dendritic keratitis, such as are not generally recognized as being of nasal origin, are relieved promptly by appropriate treatment of the nose.
Keratitis lisceformis has been reported by Elschnig as caused bv sinusitis. He does not venture to ascribe the manner in which the sinus causes the condition.
6. Cveal Tract. Ophthalmologists have only in recent years awakened to the importance of looking to focal infection as a cause of iritis and uveitis. Diseased sinuses and tonsils have been found largely responsible for a great number of cases of anterior and posterior uveitis. Startling cures of acute, chronic and recurrent cases have been recorded after removal of diesased tonsils, whereas all previous efforts at effecting a cure had failed. We have had a marked case of this type.
Increased intraocular tension may have a nasal origin. \Ne have under observation at the present time two cases of glaucoma, one a woman, 43 years of age, who had been operated upon for cataract in the left eye and now has cataract with glaucoma in the right eye, was immediately relieved of pain with a temporary reduction of intraocular tension to normal by shrinking the middle meatus with cocain. She is already greatly improved since clearing out the diseased ethmoid cells on her right side, and we are watching with interest the ultimate outcome. The second patient, a case of glaucoma. with recurrent hirge blebs upon the cornea, has just been operated upon for a deflected septum. The ethmoid cells on that side were found to be diseased, but will be taken care of later. This patient also had been greatly improved temporarily by shrinking the mucous membrane of the nose.
\Vhile the contention of Ziem that cataract can be caused or at least influenced by sphenoid or ethmoid sinus disease leaves some room for doubt, Pauntz and others have unquestionably demonstrated the influence of sinusitis on postoperative cataract infection.
Hyalitis and muscae volitantes are among the conditions {'hat have disappeared upon relieving the nasal lesion.
With sympathetic ophthalmia there is a recognized thickening of the nasal mucosa. Some authorities have held the sinuses to be the cause in a number of cases. Two are cited by Elschnig of sympathetic irritation occurring three months after enucleation, entirely cured with restored vision following treatment of the sinuses. Two reported by Moulton at the last meeting of the American Medical Association seem to be clue to similar cause. 7. Optic Nerve and Retina. This is of the most vital importance, as often the question of sight or blindness rests with prompt diagnosis. Most of the cases of blindness relieved by nasal operation come within this group. Retinal hemorrhages and inflammations, retinal detachment and neuroretinitis have all been found to be due to sinus disease and in fected tonsils. 1:0IWERL.\ Nil OF OTOC\RY NeOLOe;y .\ ND OPITTH .\L~H)L()CY. 85 'vVe are mostly concerned, however, with optic neuritis and retrobulbar neuritis.
Evans and Fish tabulated 36 consecutive cases of optic neuritis. Sinus disease was present 26 times. El~chnig found sinus involvement in 15 per cent of all optic nerve affections.
Only a small percentage of these cases give a history of nasal trouble. There is nothing significant about the appearance of the nerve, as there may be any condition present, from a normal nerve head in retrobulbar neuritls to a choked disc, either due to sinusitis or other causes. The diagnosis is particularly difficult when sinusitis is pres~nt with some other (nerve) disease. The mere presence of tabes in a case of atrophy, or active syphilis in a case of optic neuritis, should not exclude the sinuses as having an important bearing on the neuritis. On the other hand, the association of sinusitis with optic neuritis should not deter the physician from g-oing throu~h the routine in an effort to discover all possible determining causes.
Yan der Hoeve believes that enlargement of the blind spot, first for colors and later for white, is the first sign of retrobulbar llemitis of nasal origin. He believes that this always is the precursor of a central scotoma and could be found often if a careful and early search were made.
Else hnig does not attach much significance to enlargement of the blind spot, as it is an accompanying sign of toxic amblyopia. However, the latter can usually be~Iiminated by a historY of the case. He believes with Fuchs that central scotorna for colors and then white is one of the earliest signs. de Kleinj, however, has verified the work of Van der Hoeve and thinks that we have in this a most valuable means for an early diagnosis, even though it may not be constant.
iem considers a peripheral contraction of the fields of vision common, but has received little support. Other scotomata besides the natural blind spot are sometimes found in the field. Bitemporal hemianopsia is a rare accompaniment.
Retrobulbar neuritis with resulting atrophy of the optic nerve has often been seen following fracture by blow on the orbital edge extending along the nasal wall of the orbit to the canalus opticus, and has even been reported following oper-ation on the septum or removal of a spur or turbinate bone, causing fracture extending to the optic canal.
Optic atrophy following retrobulbar neuritis in "tower skull"' has been discussed by Posey and Berger, who believe it to be due to the encroachment of bone on the optic canal and sphenoid fissure the result of enlargement of the sphenoid bone with advancing years.
It must not be forgotten that in optic nerve atrophv with bitemporal hemianopsia due to tumor of the hypophy;is. the growth sometimes reaches downward into the sphenoid and may be mistaken for primary. sphenoidal growth. In such a case which was under observation (\Viener) a craniectomy was unsuccessfully made, and on postmortem examination it was found that the growth extended deeplv into the sphenoid. If the sinuses had been previously exa~nineel in this case, much valuable information would have been available.
Numerous cases of blindness from optic neuritis relieved by nasal operation reported by Risley, Onoeli, Holmes, Evans, Fish, Elschnig, Hansell, Van der Hoen, de-Schweinitz, Sluder, Knapp, Loeb, Ring, and many others leave no doubt that there are many minor defects of vision which are dependent on nasal lesions anel for which no relief is possible, except through proper attention to the nose and paranasal sinuses. 
